These findings indicate BcmA is significant for initial colonisation of the human gut by AIEC, 54 and therefore the onset of Crohn's Disease. 55 
Introduction
LF82_p314 promotes biofilm formation 116 To identify a role for LF82_p314 in biofilm formation, we created a clean, markerless deletion 117 in LF82_314, LF82 ΔLF82_314. Using a microtitre plate-based crystal violet assay, we 118 established that LF82 ΔLF82_314 has a marked biofilm formation defect with incomplete 119 dispersal upon biofilm maturation, when compared to wild-type LF82 (Fig. 1A) . Episomal 120 expression of LF82_p314 from pLF82_314 complemented LF82_314 deletion. Microscopic 121 analysis of LF82 biofilms formed on glass cover slips revealed LF82 ΔLF82_314 form patchier, 122 less complete biofilms than wild-type LF82, a defect which can be also complemented by 123 LF82_p314 expression (Fig. 1B) . We theorised that the biofilm formation defect may be due 124 to defective initial surface attachment, intercellular adhesion, or altered extracellular matrix 125 architecture. If intercellular adhesion or extracellular matrix formation is altered by LF82_314 126 deletion, LF82 ΔLF82_314 biofilm formation may be complemented in trans by co-culture 127 with wild-type LF82. We therefore conducted a trans-complementation assay, in which the 128 biofilm formation of wild-type LF82 and LF82 ΔLF82_314 mixed in a 1:1 ratio was assessed. 129 We found that the LF82:LF82 ΔLF82_314 mix formed biofilms of intermediate mass when 130 compared to LF82 and LF82 ΔLF82_314 biofilms (Fig 1C) . To characterise the architecture of 131 these mixed biofilms, LF82 and LF82 ΔLF82_314 strains expressing sGPF2 and mScarlet-I, 132 respectively, were generated for fluorescence microscopy of biofilms (Fig. 1D ). LF82-sGFP2 133 and LF82 ΔLF82_314-mScarlet-I biofilms appear similar in extant and structure to those 134 generated by non-fluorescent, parental strains. When mixed in a 1:1 ratio, LF82-sGFP2 and 135 LF82 ΔLF82_314-mScarlet-I form biofilms composed of distinct, strain-exclusive islands, 136 suggesting initial attachment and biofilm growth of LF82 and LF82 ΔLF82_314 are is not due to aberrant pilin-mediated attachment or extracellular matrix architecture.
160
LF82_p314 modulates flagella-mediated motility via an uncharacterised mechanism 161 In the absence of evidence for an adhesin or extracellular matrix function for LF82_p314, we 162 reasoned that a motility defect might confer a surface colonisation defect, manifesting in an 163 apparent biofilm formation defect, as has been shown elsewhere [64] . Accordingly, we used 164 established soft agar motility assay methods to analyse the swimming and swarming 165 behaviour of LF82, LF82 ΔLF82_314, and LF82 ΔLF82_314 pLF82_314. We found that LF82 166 ΔLF82_314 has notable swimming ( Fig. 2A) and swarming (Fig. 2B ) defects (One-way ANOVA 167 with multiple comparisons to wild-type LF82; swim, LF82 vs LF28 ΔLF82_314, p = 0.0004; 168 swarm, LF82 vs LF28 ΔLF82_314, p = 0.0001) when compared to wild-type LF82 at 10 and 24h 169 post-inoculation, respectively. No significant difference was observed between LF82 and the 170 LF82_314-expressing strain, LF82 ΔLF82_314 + pLF82_314, demonstrating these defects are 171 fully complemented by LF82_314 expression. We noted that at 24h post-inoculation, both 172 LF82 and LF82 ΔLF82_314 on swimming plates had reached the edge of the plate; however, 173 these plates lack the characteristic chemotactic rings observed on wild-type LF82 and LF82 174 ΔLF82_314 + pLF82_314 plates ( Fig. 2A) , and also often showed swarming behaviour in the centre. We therefore theorised that the motility and/or chemotaxis systems may be defective 176 in LF82 ΔLF82_314, leading to a slower rate of swimming, and/or an inappropriate response 177 to wetness conditions. To test the chemotactic response of LF82 ΔLF82_314, we conducted a 178 simple capillary-based chemotaxis assay using media with or without glucose as a 179 chemoattractant (Fig. 2C) . We found both LF82 and LF82 ΔLF82_314 are more enriched in 180 capillaries containing glucose than without, and no statistically significant difference was 181 observed, suggesting chemotaxis is intact in LF82 ΔLF82_314. We also assessed whether the 182 number per cell or morphology of flagella was affected by deletion of LF82_314, using Kodaka 183 staining [65] and transmission electron microscopy (TEM). Kodaka staining (Fig. 2D) (Fig. 3A) , 199 suggesting LF82_314 does not directly contribute to C. elegans killing by AIEC in this model. 200 We noted, however, that worms fed wild-type LF82 consistently begin to die 1-2 days before 201 those fed LF82 ΔLF82_314, and reasoned that this may be due to less efficient colonisation of as a "hypothetical protein," "conserved hypothetical protein," "MULTISPECIES: hypothetical 234 protein," "uncharacterised protein," or "conserved uncharacterised protein". LF82_314 is 235 located proximal to a tRNA site (asnV) in a region of the LF82 genome (Fig. 4A) Plasmids used in this study. Amp R = Ampicillin resistant; Cm R = Chloramphenicol resistant; Plates for competition assays were prepared as above, using 1:1 ratios of LF82-Kan R :LF82 472 ΔLF82_314-Cm R or LF82-Cm R :LF82 ΔLF82_314-Kan R . Plates with an input ratio substantially 473 different from 1 were discarded. CFU per worm gut was assessed as above, and a competitive 474 index (CI) was calculated. CI was defined as:
Competition assays were conducted three times, with three separate biological 477 replicates of each mix per experiment.
478
To image competition assays, infected worms were "washed" on OP50 lawns as 479 above, and immobilised in a 0.1% NaN 3 solution on a 2% agarose 0.05% NaN 3 pad on a glass 480 slide, which was sealed under a cover slip. Slides were imaged at 10x magnification. Table S1 for significance 
